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Merchant called the term cot-1(K),.the machining constant 
C, and expressed his equation in more common form 
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·-----·-·---·· ------- ---------.------'--·· -•,·- 2. The shear plane represents.the direct·on of 
maximum stress in the material being cut. \ __ . 
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.{ :· _ shear, stress and the normal str.e-ss on the shear p
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lane 
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should be equ~l. Using Mohr_1 ·s circle, they concl'uded 
· the following relationship for the shear plane angle·: -
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which must occ·ur at ·each en.d of the. shear plane.--------~ 
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the following assumptions: 
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-- - --- ·----- - --- ·---- . 
.. -- - ----
· '. i(p The stress· between the chip and too.l along-- ~ . -.. ..... - _...-
. ·. . : .. the~ fa?e pf the tool is evenly distributed: 
- . ·-· . ------··--·--·----
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- _· maxim-m . stress. . --
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- --. -.~.-, .... -_,;;---,.·-.a:w:---,.-· ...... •C"T 
. -- -- . 3. - - . ' - ·• . . · .. The· resistanc·e to flow in the direction of 
. --'-- - - .~-- ~------··-·-·--·-·----- -- - .. 
- .. -- -- ·_ . --- _::__,_ - -- - - $'Ii 
,· - ·chip-·motion is rel~tively small and th.us the normal· 
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· following solution: . 
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where/.(.. is the coefficient of friction of the tool. 
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3. The effective hardness of the chip metal in" 
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11Ibid .. , Po 285. 
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. ·-····"---~- -/----6.~The-assumption~of a-untform s-tate··of s-tre~s·rn-· · . .. .. 
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- ·- -- ·---- -- -- -- -- -
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.. •··-·•--'U,- -
-
- ... ·. ..· .. -:-::.. _____ :..... .. :..:. -- .. --- _' - . .. - - . 
... ~-.:- . 
greatly influenced by the relative motion of the cutting _____ · ,._ ~-
- ··-· - --------
. tool and the· workpiece. . The shear zone was thj.ck at 
sl·ower speeds, but at higher· speed this zone reduces to 
,a .. single shear -plane. . Using his slip ... line theory for 
. ' 
.. ····-·---···· ··-
_- ; -:..':"."';;'.' .. --~...-.-;·-:·:::-:,-,.·_· .----.--~.:;::::..::::.::- .• :::~. 
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, -••-·------· -- a·•• 
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~ __ ,_,. . --------.-----------.-- - ----· - ... 
·- ---·- ---- ·-·- --·· -·' 
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-- ···-·- -··· ----- - --- . -·--· -· . ------ -- ------
~--~ ------ _. --·-· - ..... ·_-····· . ~- . 
. ----··-····~-- ----~- -- --- -------·· -· _,_ ______ ----- . 
1 2Ibide, pp. 282, 283. 
13oxley, P., "Shear Angle Solutions in Orthogonal Machining 7 " In·ternational Journal of Machine Tool Design·, and Research, Volo 2, PPo 219.-229. 
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- . '. -cutting conditions._ In the same way, Sachse15 developed -. . . . '. 
· - · .an experimental method to p_redict shear ,plane angle for . 
-------'~·. _ · .. · · material AISI 1020 HRS •. He proved thaitMerchant 1 s force •I r ------------------------ - . 
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the previous work has been presented·in the field of 
metal cutting in order to predict the forces by pre-
dicting the .shear plane angle empirically. No work is 
14Burfeind 1 Ao Fe, ''The Effect of Cutting Conditions on ·the Friction Angle ,' 1 Unpublished thesis, Lehigh Univer-sity, (1963), Po 180 
15 , Sachse, Ce;, De, 'An Experimen·tal Metl1.od for Deter-mining the Shear Plane Angle," Unpublisl1ed thesis, Le.high University, (1964), pp .. 47, 48Q 
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· carbides, a~tho ugh very little investigation ha·s ~·been 
done in this area. 1 / 
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16Boston, O. W., Metal Processing, John Wiley and ..... ~----.,:...,.,-----
Sons, !Re., New York, Second Edition, p. 162. 
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B Depth of Cut • inch 100 - in X -
. I 
~ 
C Feed Rate • inch/rev . .100 - in X 
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A = ·nepth of Cut· in inch x ·100 .. 
B; ,: · Feed Rate in inch/rev. x 100 
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Analysis -of Variance 
Effect 
Regression 
Residual --
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Degrees of 
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7 
46 
\_ 
- --- - -· - - ·-·· ----- ·-- ·--·~ --- ------·· -. ~- - ... - ----· -,- ---
Mean Square 
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Multiple Correlation Coefficient= 0.9960 
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. Where:. 
A = Depth ·of. Cut in inch x 100 
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Where: 
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B = Feed Rate in inch/rev.·x 100 
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Where: 
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D·= Rake Angle ·in Degrees 
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Where: 
A = Depth of C_ut in inch x 100 
B = Feed Rate in.inch/rev. x 100 
C = R~ke Angle in Degrees 
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